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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor 
device the occupied area and height of which are 
reduced, the loss is reduced, and the heat dissipating 
property, reliability and productivity are improved. 

SOLUTION: Solder pastes 25 to 27 are stuck to 
electrodes 24a to_24c on t he s urface- of a lower metal 
insulating^substrate 2t. Semiconductor elements 31, 33, 
34 in which solder bumps 32, 35, 36 are formed on 
electrodes 31a, 33a, 34a on the surface are mounted on 
the solder pastes 25 to 27. Then, an upper metal 
insulating substrate 40, in which solder pastes 44 to 48 
Eire .stuck to electrodes 43aJo_43don the rear surface 
respectively, is mounted on the solder bumps 32, 35, 36. 
They are"" heated, and both solder pastes 25 to JrT^and 44 
to 48 are melted. Electrodes 31b, 33b, 34b on the rear 
surface of* the semiconductor elements 31, 33, 34 are 
bonded to the electrodes 24a to 24c on the surface. The 
electrodes 31a, 33a, 34a on the surface of the 
semiconductor elements 31, 33, 34 are bonded to the 
electrodes 43a to 43d on the rear surface of the upper 
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[0 0 5 3] 3S(C 3(D#^(D^tl©ST-fe5_h®(DV 
;i/tJT-^-X K 7 7, 7 stcWtf-y^Wfto 9 &±®IC 

Jg^u y;bf-^-xh7 9, sotckfc^y^sp&i 
oo&, y;utjf-/^-x h 8 l , 82Diicioi 

y;t/#-^-;*h8 3, 8 4lCtt^y7lHJai 0 2 
£, VJlf-K-X h 8 5 , 8 6 ICW:^ «y 10 3 10 
ft, *tl-etiraC<±ffiiCfS|RLTV^. 3®*§ 
£\ h 7 7-9 6{Ctiu ¥&{*ig^3 

1 , 3 3, 34 ±.<D\tAj&iy73 2 — 3 6 <t *> 4i,Ifi,& 
®{£v > t,® b T 
[0 0 5 4] iODV;i/^-^-Xh7 7~9 6%#lfS 
^m&9 7, 9 8S:^-rsi:^fC, *yzm 
S9 9, 1 0 0, 1 0 2, 1 0 3&tfICl 0 1 
Lfc±M®^liiffi^«7 l T£MS#t2 i±cd4s 

3 1, 3 3, 34 (D&itSutdAy? 3 2 , 3 
5, 3 6£aKi*/<— 9-3 7®±{C, V;i/;5f-^-^ h 20 
8 7-9 2^LT^«1"S. 

[0055] z.(D&. vyu-p&mmtzm^x* 

V)\s9-«.-7. h 2 5 — 3 0, 7 7-9 6®j&&fre>fr 
6>l^feV^>y3 2-3 6©SL^*T*(7)«ga(7)MST?, 
-SZL^tCkU, V;i/^-^-Xh2 5— 3 

0, 7 7-9 2 Sim*-*!:. KIT, ¥#ftit^3 

1, 3 3, 3 4®#TM®«fS3 1 b, 3 3 b, 3 4 
b, DKB^K-- 93 7®T3& 2fctfIC3 8£:. T&M 
*filS£fK2 1®±®®S*I2 4 a~2 4 cttmSlrZ 

tmmz* ?m#m*3 1, 33, 3 4®=g.±®®«ti 30 

31a, 33a, 34a HtAjf£/tyzf3 2, 3 5, 3 

6) , 7<D±%it. ±mm&mm 

m&7 KDTmtDWMl 6 a~7 6 d ilfcg^U HIC 
|sp#&C, ^>yyBS9 9, 1 0 0, 1 0 2, 10 3&tf 
IC1 0 1 £®*I7 5 a — 7 5 f 
[0 0 5 6] i©*iSfCJ:n»i. ?fSl§S?fi6M®*®J:y 
Stc#< <D«^Pffi5:^-r*(D{C, -Mi fcJS 1 JStM 

IIS«fcif, £/»§£^-*£irSfc®lCg5AT%& 40 

[0 0 5 7] x, ±wsf^»iefi5SS7iti, ±&mm 

®Tffl©®jWM>fflBffi:&U, ^y^VAB 9, 10 
0, 1 0 2, 1 03fttfICl 0 lfcV>ofc«K>m?as 
fttt. *®±&M»eii^4 0®TW®®®®f&tC^ 
^-■5. 3EtC 7 1 fc, ±^gi^S 50 
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«4 0S:O : T^W9»S2 1 ©}R*fCf^.TfflVxT% 
fi^. iDAT. £®*&£, VM-K-Xb2 5~3 
0, 7 7~9 2©fl«!ffl*tt. fg2|^g0!|®plff3&«6 
2, 6 4frt><Dtmm^<i:vTft5£$lZLTbB.\ l \ 

[0058] m* mmm m 5 izm-tm* mm$\z& 

wttt. T--t®W&S*8»S«2 l, 4O04MMKC 
&g&&/B®?Ll 11,1 

&Ai 1 3®nc<m»jc«wfetf>i i4tc 

«f^«2 1©JL1 1 1, *1 1 5, ±&00fifl 

g&4 0®?Li 1 2©«Hk:«c^-t*ii:tcJ:»J, T-± 
i», y;i/^-^-^h2 5~3o, 4 4 -4 g SrjgjBis 

[0 0 5 9] £*UC«fcoT, ¥*W*?-3 1. 3 3, 3 
4®«-±®©S®3 la, 3 3a, 3 4a (StMSAy 
•72 2, 3 5, 3 6), RXm&Xs<—*3 7®±*8 
±&m®imffi.4: 0®T®®Sfii4 3 a~4 3 d t 

[0 0 6 0] X. Z.<DWr&. frl 15teT-±® 

Pf&M*&K£iK2 1, 4 0KfCfirg$nS : fo©T?, 3.® 
x^— 9-1 1 5®S?$S:^S3tfc<k*;, T-±®W 

&mm&fo2 1, 4 o®n©TtSs©iBaw«Tis«. ' 

nic «fc U , ^^S®^®iS3 5:^ffl«ltl®^i£fC 

[0 0 6 1] Z(DW&*j. V;i/f-^-^.h2 5 

-3 0, 4 4-4 9®M^iSt^ U7a-^MS 

^, mxfizm 2 sys^j®Mi?ftffi 6 2, 64 * &®iRe^ 

$fii^K 2 1, 4 0lt -?®^)& < t SrWSSffi 

[0062] m5mmm mtzm-msmymzis 

^Xlt. ¥mm&-3 1, 3 3, 3 4®#tt^V<>^ 
3 2, 3 5, 3 6®7&&lCO^T, MfCkSTj^ft 

®iti^>^^A-jK>-^-fe^^ v *^®*m-eft$3L 

fcTS!?&A 1 2 1 ®#E!gP 1 2 2 tC, ¥mmi&3 1 . 
3 3, 3 4 3 lT'f^UTmi-) SBBS 

U iffl^#if3 1, 3 3, 3 4®±B®mffi3 1 
a, 3 3 a, 3 4 a (3.*VfcS|g3 1 a "ef^UT^ 
•t) fC{^fe^S®^5»y^^$:^-rS„ 
[0063] 3®«&, TMf&A 1 2 1 ®ffijS^«)^> 1 

2 3 {C_hM^* 1 2 4 ®ftg&«>?L 1 2 5 £**£LT, 
±|S^f**?3 1, 3 3, 3 4®±®®®g|3 1 a, 

3 3 a, 34aSr, ±3^^ 1 2 4 {C«k ySe>. 

T, -hMffePU 2 4A^-t5gii7Ll 2 eiC^-^tltt 

^fe*l 2 7£, ^jA«3i?-;i/®^T*^f&-t«>3i<-;i/v 
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CWWfcfcffoT, Ithtzl 2 IZm&ttZZtlZ*. 
U, ttA/« 1 2 7 £¥^#^3 1 , 3 3, 34 <7>±® 
(Z)ti3 la, 3 3 a, 3 4 alCg^$-t£T, &A,£A 
>^3 2, 3 5, 3 6 (3*V&ttA/fcV^y3 2T*ft3i 

[0064] ^©^rStfCfctUi. l±A,£ 127 (D&ffilZ 

^sjMTjtta^yetiot, ^Mf3i, 33, 34 

©it3 1 a, 3 3 a, 3 4 a fcrai51BBl«:*"t*ltA/ 
tdXy?3 2, 3 5, 3 6§:Mtt5tiOTfcU, * 
*UC«fcoT, ^^-7-3 1, 33, 340«fi3 1 10 
a, 3 3 a, 3 4 a fcttAjgrf^S 2, 3 5, 3 6i: 

[0 0 6 5] X, _fc39&J|l 2 4 C9RS?ll 

2 6 tZinfCBBfii-Sti^l 2 7<£>*g$5:g£*.az: 
&C£»J. \tfa1zJiZ/ZfZ 2, 3 5, 3 6 

[0 0 6 6] Cffl6£tSgM] BI 7 {C^f^ 6 IQgMtCfc 
WCtt. H15<4 S «WI*?'3 1, 3 3, 2A0&r\tAjt* 
)\y?3 2, 3 5, 3 6<&7£f*{Covvr, ^5S£!j£0!lCD 
TaBfi* 1 2 1 HtOWft'f^bfeTM 1 3 1 CD 
#KJg|S 1 3 2 IC, JjG^K 1 3 3 «:-«VtfnH»U *CD 
±fC ttJIMK«t*As£ 1 3 4 &!«-*-«. ^l/T, HtC 
•eo±lC, ¥*fl*7-3 1, 3 3, 3 4 (*mmk*3 
lT'f^LT^-T) &SHSU £0>?*ttaKF3 1, 3 30 
3, 3 4<D±ffi(DW&3 1 a, 3 3 a, 34 a (3*1%) 
®*I3 1 aT'f^UT^-t) tCtt^#^CD7^«y^ 

[0 0 6 7] T38&£ 1 3 1 (DfflmtbVy 1 

3 5 K±S86* 1 3 6 OMWdkm, 1 3 7 fcfc^LT; 
±|E^#^-7-3 1,3 3, 3 4©±®<Z)«*I3 1 a, 
3 3 a, 3 4 a£. ±^^1 3 6K«fc yg^. -ei, 

t, jasi&ju 3 Gtm-$-z>-mm>i 3 stc^n-em* 

Ay£l 3 9 5:MA«StfMcD^-;i/V5>^5:Mv^BBS 
U *<D±T?, *ffi?fe^^«fcS^C7)MftS:floT, \t 40 
A/£l34, 1 3 9«rjattS-tt*ii:{C«fcy, 
•7-3 1, 3 3, 3 4©T®©®fi3 1 b, 3 3 b, 3 4 
biz*ft?tifflmi 3 3 fcg^-frSi:^ it/vf£ 
Xy73 2, 3 5, 3 6 (Cl4VbttA/£rt>73 2T'fS 

[0068] z<njmiz&ti& nsmfflmtoxbsik 

*We>tlS«MC, 4M£#^t-?3 1, 3 3, 3 4lC*f-t 
£;65S8^1 3 3 Itf/fett^S 2, 3 5, 3 

60)^^i:ra^c-eg5Zli:{c<J:»;, £j©££l$)±3-fc»: 

*LT, -5-c7)g^-L^»Sl 3 3tC 50 
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•fcU, *mm&3 1. 33, 3 4©;&Jg&£J;»jgSA,{c 

[0 0 6 9] [^7^8600] EI8tC^-r||7||86WC33 
VVTfciU T^Hiiie^a«2 lc7)m^2 4 a, 2 4b± 
IC, ¥$&3l£?-3 1, 3 3, 3 4 5:. 1 
4 2, 1 4 3{C<fcy, T®0®®3 1 b, 33b, 34 
b 5rg^-$^r-C^LTV^ 0 Z1(D^ IJ^14 1 

~i4 3m*.T, zm/&8&Mzm^T*&\ X, 

«!24b, 24 c±&CWu #erfA3*?*14 4& 

j^i/tasy. r^Mie^s«2 1 <D-m\z\tmmi 

4 5fe»WT^«. 

[0 0 7 0] -5-LT, 4^(^3 1, 3 3, 3 4<Z>± 
®0>®fi3 la, 3 3 a, 3 4 atf)±lC«U Sg-^^ 
e>f»S*«&14 6, 14 7, 1 4 8 SHE-tl^JlBBK 
U 3Sfc^-co±^lc !R3|tgi^ftv\fejtfiiift|||fi 

«SS«7 1&, TB©®@7 6 a~7 6d{C«k»Jg^S$ 
-BrTBBSLTV^o X, ±WBD^jS»ei*SS7 lj*, T 
®c7)®H7 6d, 7 6e£3im:JAn**#14 4CD± 

[007 1] XC0^T% ±TC0^M*SiiSffi7 1, 2 
1 >r-X3 9 5:^T'*fte>c»CSLfcfcC$*J!> 
@^SPttl4 9T'ifSfe#^ 3<DS5#*{C«fc*J, _h]^® 

&mmm&7 1 cdtibcd®S7 6a~7 6d&,ta 

0:14 6^14 8^X^1^3 1, 3 3, 3 4 
<D±W<DW&3 la, 3 3 a, 3 4 a{Cfflg$1±TV> 
X, ±MS^Mit»«7 lCDTE©«*g7 6 d, 
7 6 e tt, #«=fZ*n** * 14 4 0>_fc®lCE&3-|±T 

1,21 zmmmi 1 4 9 t**^i-soic^t, ja-v 

[0072] z.a>£5\zm&vr~*e>T*it, mi mmm 
atmmmnmkmiiz * >)mkLt-¥mmm.£m 
mnftmsMMbtisitfrtz. mz, ^^-7-3 

1, 3 3, 3 4 0±ffi©affi3 1a, 3 3 a, 3 4 at 

±wm&ffimmfa7 1 nrmnrnmi 6 a~7 6 d t 

OBteM&fi. mmtl 4 6-14 8 ZfrLTtlXiz*: 

[0 0 7 3] *©£0Ka*feew<z«6«ttTtt. 

MS^ie^K 7 1 CD±ffiCO«fI 75a~75e{C 
tt. ?v7mh9 9, 1 0 Ofttf I C 1 0 1 Srl^gLT 
fey, ZtliCioT. JRljt!6W©%i©J:y#<CMtT" 

[0074] BI8^66M] 09 tc^-r^8H86Wcfe 

V^ti, ±Mffi^lfii®SS7 1 (DTffiO)W&7 6 a — 
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7 6 d mWfol 4 6-1 4 8£:frbT, 
3 1, 3 3, 3 4 0>±®G91L*S3 1 a, 3 3a, 34a 
iZ&gittZtmz. ¥*ttiR?-3 1, 3 3, 3 4©T 
W<DWr&3 1 b, 3 3 b, 3 4b%, T&J§i|i&fig® 2 
1<D±®0)S*I2 4 a, 24blC tt/^ 1 4 1 - 1 4 

\Z&)&$sttX\^ 0 
[0 0 7 5] 3(DJ:e>lC«lcSLfet.0T*{*, 
3 1, 3 3, 3 4&T£JW«*^2 1ICttA,£l4 1 

~ 1 4 3-^«ffl&i8!fK: «k yg^s-exi^-rsnjB 10 

tfCFWCfcU, t^t», ¥#ttit*3 1, 3 3, 3 4© 
±W<Dnffi3 la, 3 3 a, 3 4a i:#t>-B:T£E^T' 

[0076] e^g^m] ai oizm-tmamimiz 

fcWHi, ±i£CD±T<Z>W®fC®|&7 5 a — 7 5 e, 7 
6 a- 7 6 e &#r5-t&JBafi»gffi7 1 KftAT, & 

a*-* 1 5 1 cDTmznfrwmk 152 -km-f. istc 
^©T®tc©*ms&gBij«i 5 3 &®.ttTi&z>±&jmm 

g«154£M^T, *©IH»iBWl 5 3CDSfi|l 5 3 
a~15 3dS:, #S«:l4 6~14 8^bT, 20 
ttg&Sl, 3 3, 3 4©±®0«i3 1a, 3 3 a, 
34 alZEb.mttZt.mz. MMl 53 d, 153e 
gmrfAn*** 14 4 <Z>±mizE&ttX^&. 
[0 0 7 7] J^JRIfilKIMKl 5 4©Sfil 5 3 

e \Zi& \ZA,1Z 15 5%fflV ^^SBA^SS^ 1 5 60'J 

-Fi 56a *mk-?z>t.mz, zotmxjim-i 5 

6 ZT&)ffi®m&2 1 CD»g*i#2 3 i:KT*^UTV% 

<Dxmixnz>%mM\z~ mimsmoy^mimun 30 

[0 0 7 8] ZOWrSb. ¥mmk*3 1, 3 

3, 3 4 0>T®(5D®fi3 1 b, 3 3 b, 3 4 Mi, T± 
mm£fc2 1 ©±®©mS2 4 a, 2 4 bid, tiA,£ 
14 1-14 3 W;H»IHfil^J:»J!^Sim*S 

J; ^lcbTt»mv^ 
[0079] 5t®Sg7^66M«:v^lg9ieS6«{cfe 
Wtfc, T^a*fi^£2 1 9RZf±&jm 
Hsg®7 1 (15 4) ©fl^Cte, ««V«tlS/U 40 
;i/5 3$r^bT^S^, tm&XxZ 
MALX*>&\,\ ZOim&jSxZmALttoyiZ&ti 

3 &^+ft»£iciM.e>;rifciK-f KflD«&%. *&»£ 

[0 0 8 0] MIC T£Mi^£2 1 t>r 

-x3 9Rxf±&jmmmL7i (154) 
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it ^<D^-^mrnomit<m<^mtsx%-ox. r 
&mmmfa2 1 £±&}m8mfa7 1 (154) 
raussrUW), *ne>0, fi<**f3i, 33, 3 4k 

•5. 

[0081] cm om&w] mi uzm-tni om& 
wcfcvvttt. i^c<, T^*eits«2 1 ti^ne 

mmi7i (15 4) fc©R»c >>Un>y;i/5 3&35 

at-tscotc^T. *mmk*3i, 33, 3 4&raa 

-f -5 WBl 6 1-1 6 3**+«i:*IC il#:i4 6 
-1 4 8£BgH-£?Ll 64-1 6 6 fcWTS, 0J^-« 
i/U 3>rfA^«fi^^^bfc«a(iH4^U- h l 6 
7&KKl/0>S. 

[0 0 8 2] £©«tC#W&Lfcfc©T*»*. IHWtyi/ 
- hi 6 7T», T&M»£*g2 1 £±£Mlfflm&7 

i (154) ^©isitojeiiHt^a^Ts* tmz. * 

t*fl*F3 1, 3 3, 3 4©±®CD«®3 1 a, 3 3 
a, 3 4a{C*f^S#«t*U4 6~14 8<D&fi&«> 
%», *0>*8»tt?V- h 1 6 7T'T'£5<fc-MCfc»J, ffl 

[0083] mi immm mi 2^1-^1 imm 
mmn 1 (154) nomz. $/V3^5 3^ 

JK1--5©{C-ftA.T, ^^^3 1 , 3 3, 3 4SH81 
-f 1 7 1-1 7 3 5:^5, m«^U3>JZ» 

«co*a@^^sufe^ 1 ommi;- bn4£* m 

«#U4 6~14 8£Hi$-f£?ll 7 5~1 7 7Sr^f 
llD<^U3>^A^©Sifi^m?f^Lfe^2crW!ifi 

[0 0 8 4] 'Z:fflJ:^lcMlfe%OTfe, ±13^10 

^ ¥m#m*3 1, 33, 3 4SrH^-ts{aiJi 7 1 

~173L #S^1 4 6~14 8$rB^1-«7Ll 7 5 
~ 1 7 l<mm\ % 1 <7)iffii^ft£/- M 7 4 ^2© 

h l 7 8 i:lcgiJ^lCT*#Sfe4?>, faxsmg, 
X\ £M&*$LtttZ>Z£tfXg&o 

[0 0 8 5] v%i2mim] mi3\zjjk-t&i2m& 

IMtS7 1 (154) ZOfflZ, i/Vny>f>\,5 3*:ft 
&<DlZft*.X. J/'J3 y>f)\, 181~183fCj:»; 
^mmf-3 1, 3 3, 3 4 *«5!lfC*fiLU -fCD«#f 
ifcSP^PatCsgra 1 8 4, 1 8 5 £&WTV^. 

[0 0 8 6] 3®J:e>lC«^Lfc=b©T'li, 2/U3>^ 
;i/ 1 8 1 ~ 1 8 3 tCtS^ihaP^Jb^^^-S 1 , 3 
3, 3 4^illCggS|L/TVNSfe«), ^-tl6>i/'j3>y;i/ 

i8i~i8 sjwww**:*, Mmc4^^^3 

1, 3 3, 3 4©»f{:J:oTi"j3>yM 8 1~ 
1 8 3««WH-r*fc*®, -5-tietC^e)±T®^E7 1 
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(15 4), 2 ivw5\Bi<Dmm&/b-z<®ton. n 

WELTI (154), 2 UzM-?Z*mmk¥3 1, 3 

3, 3 4 (DmiMte&m-ftiz&im-C'isT. msmmz 

[0 0 8 7] fcfc, W£7 1 (15 4), ZlffiZ&W 

*/ y n 18 1-18 3 tc «fcSt*it8B#fSlcii, # 
toSfig^&^tts&gtefcv^, l^u S=K7i (l 
5 4), 21 mtf&KKCiJK ttZtaZ, «fc U tftlfett* 

tert^atiS^lctt, *©^jt8B^c«3»#* 10 

[0 0 8 8] X, ¥m#m*3 1, 3 3, 3 4 3£®=fef 
iBi, ^'JH^I/I 8 1 — 1 8 3lCf^AT, X/JWf*/ 

fcoT, MS«7 1 (1 54) , 2 10), ¥mmk*3 
1, 3 3, 3 4lC*ftSiE&£&«>T, flSHSfctfLha 

[0 0 8 9] MiZ, Z.(Dm&* ^SrT^n*^^ 1 4 4 

icft*T, &m 14 6-148 mmommfrz&m 20 

[0090] 

\z. m^ots»%-c^ mz. mtma>ft±. mma> 30 

[0 0 9 1] »*«2©^«t3SS®«S®^tCJ:tl 

»c/jv£<t?s, s*&HW9tr*£*:#T?**. it 

*S3©i^»ftlS«®a£i*&fCj:tUi. #<<Z)«^gp 
[0 0 9 2] il^4<W!^S®«E&&SfCj:*V 

a. ^mk^±mo>w&h±&mmm&<nTm<» 40 
fc^tc ¥mmmo>±ft(Ditz£ zmamo-mizfo 

[0 0 9 3] H*«5©^^ia®gffii*j5SlCj:*l 
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lc.fc*itf. »*^5©^^g0SSt^£|a|«®^ 
[0094] ff#g 7 ©¥?3ffc££gfC <k*U£ H*® 1 

<D^ffim<nwgm;iz£ >)9mLt~¥mmimim 
Sifctf-es, x, ^^-7-fc±W®^li^S®i: 
flLhai**£4:#T?ft*. iter, #<©@^6i5S&H 

^&mttT&mmm&iz&&2i*:z<»^ ±&m 
mm&{ztt?&!mtiim?-<D±ffi<nmm<nBE&t m c 

[0 0 9 5] ft#gl l©¥*#36®CJ:*tfi > ¥*f* 

#1 i«)ifs#«^«ra«i<^^*^e.tisis^ic 

[0 0 9 6] »*3S1 3 0^^SlC«fc4X^ 

vwffimfc<m<r>mkhx'*>vx* T&mmm&n 
±&m®imfocD. *mmk*izm&E&zmtbx. 
mmz$Ltt£H:&z.£ifiX'g&. m?mi4<D*mtii 
mmz*ti& T&jmmmi£±&mmm&izttt 

mi] *ftwam i mmmz*?¥mmm£fr<D% 
im2) mm 

[03] mrnxnw, 2 mm\ tti-^mmm^fttDm 
mmmnmmm 

[04] *mi<m3mmzm-?mm}£m 
[ei 5] xmiamimmmzTr^msmzm 
[06] *ftw<nmsmm*tt\z/vt£*y7imix 

[07] *«^CD06|QfiMS:^-r06«^0 
[08] *&lg<^7JBKffl&5V?mtt3BI 
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imii) *m&mi omm^i-mimmm 

[Eii4] mm^mtrnmrnm 
maoism 

2U*T&)ffi®mfc. 2 4a~24c«m 25- 
2 7 ttV^df-^-X k 3 1 it^mi$m^ 3 1a, 

3 1 bitmm. 3 z\atMS.*y7* 3 3^^^ 

3 3 a, 3 3M*«ffi. 3 4 3 4 
a, 3 4bttSI& 3 5, 3 6t*l;tt/£*r>^ 4 014 
_fc^ll»SK, 4 3a~43dttm 44~48» 
V;^-^-* k 5 3ttS/U=I>y;U 6 2WTF8& 
«, 6 4MJ4MS. 7 1 tt±m&JBt&R|£K. 75a 
~7 5f{*®*g > 7 6a~7 6dttSfl|. 7 7-8 It* 
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yjwr-^-xK 8 7~9 6ttv;i/^r-^-^K 9 

9, 1 0 0, 1 0 2, 1 0 Sttf-v^Hi (flfiOttTflS 
A) , 1 0 1 til C (ffi(D«-?^Ja) , 111, 112 

amsktomaiL 1 1 3&fflm#>mmM* 1 14« 

l^X 1 1 5ttX^— 9-, 1 2 1 ttTMffeU, 1 2 21* 
« 1 2 4 tt±S8!&Jl. 12 6ttft®?L 12 7litt 
A,K, lSlttTfflfi*. 13 2ttlHiaJ, 13 3W$S» 
1 3 4ttSS»j|gmti^ 13 6HJSS6JI. 13 
8ttSii7U 1 3 9, 1 4 1-14 3ititAjt£, 14 6 
10 — 14 8tt#«fk 14 8(*H£ffi#. 153a~15 

3diimffi. i s £\*±&m@m&. i6i~ie3 
tttasu, i6 4~i6 6ii?L 1 6 iiiimmrfv- 

k 1 7 1-1 7 3tt|HMfc 17 4 k 1 

7 5-1 7 7H3L 1 7 8tt$3liH4S'-k 18 1 — 1 

8 3 U =r 1 8 4, 1 85 tt£R3$:^-*. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of a semiconductor device and 
semiconductor device which mount the semiconductor device which has an electrode in a substrate, and grow into up-and-down 
both sides. 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of semiconductor device is shown in drawing 14 , the insulators 2, such 
as a glass epoxy resin and a ceramic, are formed in the upper surface of the metal base 1 , and the metal insulating substrate 4 
which forms the circuit wiring 3 made from conductive metals, such as copper, in the upper surface of this, and grows into it is 
used. 

[0003] The semiconductor device (for example, power metal-oxide semiconductor field effect transistor and a power element 
called IGBT) 5 which has Electrodes 5 a and 5b, respectively is mounted in electrode 3 a of the center of the inside of drawing of 
the circuit wiring 3 on the above-mentioned metal insulating substrate 4 at up-and-down both sides using solder 6 by electrode 5b 
at the bottom. One or more electrode 5a of the upper surface of this semiconductor device 5 consists, and electrode 5b at the 
bottom consists in all the inferior surfaces of tongue of a semiconductor device 5. Moreover, similarly the semiconductor device 7 
which has Electrodes 7a and 7b, respectively is mounted in electrode 3a at up-and-down both sides using solder 8 by electrode 7b 
at the bottom. 

[0004] and to electrode 7a of the upper surface of other semiconductor devices 7, from electrode 5a of the upper surface of a 
semiconductor device 5 It has connected using a conductive metal and the wire 9 made from aluminum generally. Moreover, it 
has connected with other electrodes 3b and 3c of the circuit wiring 3 on the metal insulating substrate 4 using the same wires 10 
and 1 1 from electrode 5a of the upper surface of a semiconductor device 5, and electrode 7a of the upper surface of a 
semiconductor device 7. 

[0005] Furthermore, the external I/O terminal 1 2 is joined to electrode 3b using solder 1 3, and a case 14 is pasted up on the metal 
insulating substrate 4 so that they may be covered in this state, and it has structure filled up between this case 1 4 and the metal 
insulating substrate 4, insulating resin 1 5, for example, silicon gel. In addition, the radiation fin 16 is formed in the inferior 
surface of tongue of the metal insulating substrate 4. 
[0006] 

[Problem(s) to be Solved by the Invention] In the above-mentioned semiconductor device, the electrodes 3b and 3c which 
connect wires 10 and 1 1 were required for the circuit wiring 3 of the metal insulating substrate 4 in addition to electrode 3 a which 
mounts semiconductor devices 5 and 7, the area of the part and the metal insulating substrate 4 was needed greatly, and the whole 
occupancy area was large. 

[0007] Moreover, ^tflce the silicon gelj ^and a case 14 were wrap structures also about the wires 9-1 1 which wired not only a 
wrap but those upper parts in semiconductor devices 5 and 7, the whole height was large. In addition, when this semiconductor 
device was used by industrial devices, such as an inverter, since a circuit wiring substrate (not shown) required for it was 
connected with this semiconductor device via the external I/O terminal 1 2, the circuit wiring substrate will be loaded above a case 
1 4, and the whole height had become still larger by this. 

[0008] Furthermore, in an above-mentioned semiconductor device, case [ whose semiconductor devices 5 and 7 are / like a 
transistor ], the saturation voltage between a collector and an emitter occurs not as "zero" but as a lost part. This loss is usually 
generating heat, causes the temperature rise at the time of use, and alfects the life of a semiconductor device, and reliability. 
[0009] Moreover, to such a temperature rise, the silicon gel 15 has small thermal conductivity, and most heat which 
semiconductor devices 5 and 7 emitted is transmitted to the downward metal insulating substrate 4. A deer is carried out, although 
this transmitted heat radiates heat through the radiation fin 16 prepared in the undersurface of the metal insulating substrate 4, on 
the other hand, it is only Mukai's transfer, and its efficiency is very bad. 

[0010] Furthermore, if a temperature rise is carried out like **** at the time of use, a thermal fatigue will occur. Since this 
thermal fatigue becomes large when an excessive load is applied especially, exfoliation is produced in the bonding joints 9a, 10a, 
and 1 la of wires 9, 10, and 1 1, and it is possible that a semiconductor device breaks down. 

[001 1] this invention is made in view of an above-mentioned situation, therefore reduction of occupancy area or height is possible 
for the purpose, reduction of loss can also be performed, and it is in offering further the manufacture method of a semiconductor 
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device and semiconductor device whijjhi aim at improvement in thermolysis nature, ir^^vement in reliability, and 

improvement in productivity. 

[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the manufacture method of the semiconductor 
device of this invention A solder paste is made to adhere to the electrode of the upper surface of the Shimokane group insulating 
substrate, on the solder paste Carry the semiconductor device which prepared the solder bump in the electrode on top so that it 
may touch by the electrode at the bottom, and the upper metal insulating substrate which made the solder paste adhere to an 
electrode at the bottom is carried on the solder bump of this semiconductor device. By heating these and carrying out melting of 
both the aforementioned solders paste, it is characterized by joining the electrode of the inferior surface of tongue of the 
aforementioned semiconductor device, the electrode of the upper surface of the Shimokane group insulating substrate, and the 
electrode of the upper surface of a semiconductor device and the electrode of the inferior surface of tongue of an upper metal 
insulating substrate (claim 1 ). 

[001 3] According to the manufacture method of such a semiconductor device, since it is joined to the electrode of the upper 
surface of the Shimokane group insulating substrate, and the electrode of the undersurface of an upper metal insulating substrate 
by the solder after solder paste melting (solder), respectively, a semiconductor device does not need an electrode which connects 
the conventional wire except the electrode which mounts a semiconductor device in both the up-and-down metal insulating 
substrate. 

[0014] Moreover, height which is covered to the conventional wire is not needed about the whole height. Furthermore, even if it 
attaches for constituting an inverter etc. from both up-and-down metal insulating substrate, a semiconductor device can be directly 
mounted in them and connection structure which goes via the conventional external I/O terminal, and structure which loads the 
upper circuit wiring substrate above a case can be closed, if unnecessary. 

[00 1 5] In addition, the plane-of-composition product by the solder after above-mentioned solder paste melting is larger than a 
bonding plane-of-composition product with the conventional wire, can make the impedance for the part and a joint small, and can 
reduce the loss as a semiconductor device. Moreover, the heat which the semiconductor device emitted is transmitted also to an 
upper metal insulating substrate, and can radiate heat by the both while it is transmitted to the Shimokane group insulating 
substrate. And when the heat dissipation can be performed good, a thermal fatigue can be made small and it may be made not to 
produce exfoliation for a joint etc. 

[0016] furthermore — since the electrode (solder bump) of the upper surface of a semiconductor device and the electrode of the 
undersurface of an upper metal insulating substrate are joinable while joining the electrode of the undersurface of a semiconductor 
device, and the electrode of the upper surface of the Shimokane group insulating substrate ~ a process separate to them ****** 
— productivity can be raised in this way 

[0017] In this case, heat conduction from the hot platen in contact with each metal base of the Shimokane group insulating 
substrate and an upper metal insulating substrate may be made to perform heating melting of both the solders paste (claim 2). 
Moreover, it is good to replace with either at least and to mount other electronic parts at the electrode of the field of the outside of 
this using the double-sided substrate of the Shimokane group insulating substrate and an upper metal insulating substrate which 
has an electrode to up-and-down both sides (claim 3). 

[00 1 8] The semiconductor device which the semiconductor device of this invention has an electrode to the Shimokane group 
insulating substrate which has an electrode on the upper surface, and up-and-down both sides, and was mounted by joining the 
electrode of the undersurface to the electrode of the upper surface of the aforementioned Shimo metal insulating substrate by 
solder or the electroconductive glue, The conductor arranged on the electrode of the upper surface of this semiconductor device, 
and the upper metal insulating substrate which it has [ insulating substrate ] an electrode to up-and-down both sides, and carried 
out the pressure welding of the electrode of the undersurface to the electrode of the upper surface of the aforementioned 
semiconductor device through the aforementioned conductor, It is char acterized by providing the silicon gel with which il hesides 
filled up betweenihe ^metal insulating sub st rate and the aforeme ntione d Shimo metal msulatm& suhstrafe:, and r.hanpinp,Xclaim-7). 
[0019] Since the same operation effect as the semiconductor device manufactured by the manufacture method of an 
above-mentioned semiconductor device is acquired according to such a semiconductor device and also the junction structure of 
the electrode of the upper surface of a semiconductor device and the electrode of the undersurface of an upper metal insulating 
substrate only carried out the pressure welding of them through the conductor especially, there is no metal texture-junction, a 
thermal fatigue can make still smaller, and it may make not produce breakage for a joint etc. further. In this case, the electrode of 
the undersurface of a semiconductor device is also replaced with making it join to the electrode of the upper surface of the 
Shimokane group insulating substrate by solder or the electroconductive glue, and you may make it join it to the electrode of the 
upper surface of the Shimokane group insulating substrate with a pressure welding (claim 8). 

[0020] Moreover, it replaces with being filled up with silicon gel between an upper metal insulating substrate and the 
aforementioned Shimo metal insulating substrate. It is what may arrange the insulating plate which has the hole which surrounds a 
conductor while having the crevice which may enclose insulating gas (claim 1 0) and surrounds a semiconductor device (claim 
1 1). Furthermore, the 1st insulating sheet which has a crevice, and the 2nd insulating sheet which has the hole which surrounds a 
conductor may be arranged in the position which surrounds a semiconductor device (claim 1 2), and it may be filled up with a 
mould resin (claim 13). And as for these silicon gel or a mould resin, it is good to prepare so that a semiconductor device may be 
closed individually, and to open space between each of that closure portion (claim 14). 
[0021] 



2 of 9 



2/19/03 9:25 Al 



[Embodiments of the Invention] Herea^Pit explains with reference to drawing 1 per 1 st lple of this invention, and drawing 
2 . First, it has changed to drawing 1 from the circuit wiring 24 with the Shimokane group insulating substrate 21 of this the 
whole semiconductor device composition is shown and made [ with the wiring ] from conductive metals, such as the insulators 
23, such as a glass epoxy resin prepared in the metal base 22 and the upper surface of this, and a ceramic, and copper formed in 
the upper surface of this insulator 23, and the circuit wiring 24 has Electrodes 24a, 24b, and 24c in it. 
[0022] The solder pastes 25, 26, 27, 28, 29, and 30 are made to adhere to Electrodes 24a, 24b, and 24c to such a Shimokane 
group insulating substrate 2 1 , respectively . Printing is performing adhesion of these solder pastes 25-30, in addition it may be 
made to perform it by methods, such as an application, intravenous drip, and being immersed. 

[0023] Subsequently, a semiconductor device 31 is carried in the upper surface at the solder paste 25 on electrode 24a. This 
semiconductor device 3 1 is power metal-oxide semiconductor field effect transistor and a power element called IGBT, and has 
Electrodes 3 1 a and 3 1 b to up-and-down both sides, respectively. Among these, one or more (plurality in this case) electrode 3 1 a 
on top consists, for example, and electrode 3 lb at the bottom consists in all the undersurfaces of a semiconductor device 3 1 . The 
solder dumping 32 is formed on electrode 3 1 a of the upper surface of such a semiconductor device 3 1 , and the semiconductor 
device 3 1 which formed this solder dumping 32 is carried in the upper surface of the aforementioned solder paste 25 so that it 
may touch by electrode 3 lb at the bottom. 

[0024] Moreover, similarly, a semiconductor device 33 is carried in the upper surface at the solder paste 26 on electrode 24a, and 
a semiconductor device 34 is carried in the upper surface at the solder paste 27 on electrode 24b. These semiconductor devices 

33 and 34 are the same as that of the above-mentioned semiconductor device 3 1 , or the same, and they have formed the solder 
dumping 35 and 36 on the electrodes 33a and 34a of each of that upper surface, and they carry the semiconductor devices 33 and 

34 which formed these solder dumping 35 and 36 in each upper surface of the aforementioned solder pastes 26 and 27 so that it 
may touch by the electrodes 33b and 34b at the bottom, respectively. 

[0025] In addition, the flow spacer 37 is carried in the upper surface at the solder paste 28 on electrode 24b, and, similarly IC38 
is carried in the upper surface at the solder paste 29 on electrode 24b, and the solder paste 30 on electrode 24c. Moreover, on the 
periphery section of the Shimokane group insulating substrate 21, the wrap case 39 is laid for each above-mentioned loading part. 

[0026] And on the flow spacer 37, the upper metal insulating substrate 40 is carried with each solder bumps 32, 35, and 36 of the 
above-mentioned semiconductor devices 31,33, and 34. Besides, the metal insulating substrate 40 is the same as that of the 
aforementioned Shimo metal insulating substrate 2 1 , it consists of the circuit wiring 43 made from conductive metals, such as the 
insulators 42, such as a glass epoxy resin which was made to reverse the upper and lower sides, therefore was prepared in the 
metal base 41 and the undersurface of this, and a ceramic, and copper formed in the undersurface of this insulator 41 , and the 
circuit wiring 43 has Electrodes 43a, 43b, 43c, 43d, and 43e 

[0027] Moreover, the solder pastes 44, 45, 46, 47, 48, 49, 50, and 51 are made to adhere to such each electrodes 43a-43e of the 
upper metal insulating substrate 2 1 , respectively. Adhesion of these solder pastes 44-5 1 is performed by the same method as the 
above-mentioned solder pastes 25-30. Furthermore, a chip 52 is carried in the undersurface, on it, by carrying out heating melting 
of those solder pastes 50 and 5 1 , the solder paste 50 under 43d of electrodes of them and the solder paste 5 1 under electrode 43e 
are joined to Electrodes 43d and 43e, and the chip 52 is mounted in them. 

[0028] In addition, adhesion of the above-mentioned solder pastes 44-51 and mounting of a chip 52 are performed in the state 
where each electrodes 43a-43e of the upper metal insulating substrate 40 were turned up. Moreover, what has the melting point 
lower than the solder bumps 32-36 is used for the solder pastes 25-30 and the solder pastes 44-5 1 . 

[0029] These solder pastes 44-5 1 are made to adhere, it is made reversed up and down and the upper metal insulating substrate 
40 which mounted the chip 52 is carried through the solder pastes 44-49 on the flow spacer 37 with each solder bumps 32, 35, 
and 36 of the aforementioned semiconductor devices 31, 33, and 34. 

[0030] Heating furnaces, such as a reflow furnace, are used, then, at the temperature of the range from the solder pastes 25-30 
and the melting point of 44-51 to the shell solder bumps' 32-36 melting point By heating the whole, melting of the solder pastes 
25-30, and 44-49 is carried out. in this way The electrodes 31b, 33b, and 34b of each undersurface of semiconductor devices 3 1 , 
33, and 34, the soffit of the flow spacer 37, and IC38, At the same time it joins the electrodes 24a-24c of the upper surface of the 
Shimokane group insulating substrate 2 1 The electrodes 3 1 a, 33a, and 34a (solder bumps 32, 35, and 36) of each upper surface 
of semiconductor devices 31,33, and 34, and the upper limit of the flow spacer 37, The electrodes 43a-43d of the undersurface of 
the upper metal insulating substrate 40 are joined. Arid in the inner direction of the Shimokane group insulating substrate 2 1 , a 
case 39, and the upper metal insulating substrate 40, it fills up with and stiffens after that, insulating synthetic resin 53, for 
example, silicon gel. 

[003 1] Thus, it sets to the manufactured semiconductor device. Semiconductor devices 31,33, and 34 The electrodes 24a and 
24b of the upper surface of the Shimokane group insulating substrate 2 1 , And since it is joined to the electrodes 43a-43d of the 
undersurface of the upper metal insulating substrate 40 by the solder after the solder pastes 25-27 and 44-48 melting (solder), 
respectively An electrode which connects the conventional wires 9-11 is not needed except electrode [ which mount 
semiconductor devices 3 1, 33, and 34 in both the metal insulating substrates 21 and 40 of the bottom and a top ]a [ 24 ] and 24b, 
and 43a-43d. Therefore, the area of the part, the Shimokane group insulating substrate 21, and the upper metal insulating 
substrate 40 can be finished small, and reduction- ization of the whole occupancy area can be attained. 
[0032] Moreover, about the whole height, height which is covered to the conventional wires 9-1 1 is not needed. Furthermore, 
even if it attaches for constituting an inverter etc. from both metal insulating substrates 21 and 40 of the bottom and a top, 
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semiconductor devices 3 ] , 33, and 34^^ be directly mounted in them, and if unnecessarfjmce connection structure which goes 
via the conventional external I/O terminal 12, and structure which loads the upper circuit wiring substrate above a case 14 can be 
closed, reduction-ization of the whole height can also be attained to a request. 

[0033] The following table 1 expresses comparison of the size of the inverter circuit which combined the conventional transistor 
module and conventional control board by wirebonding junction, and the inverter circuit by the composition of this invention. 
[0034] 







a* [■] 




* * m 


9 0 0 0 


7 0 


6 3 0 0 0 




4 0 0 0 


4 0 


1 G 0 0 0 



[0035] In the inverter circuit by the composition of this invention, it turns out that about 1/2, height 1 [ about ] / 2, and about 1/of 
volume are 4, and an area of base can fully be miniaturized to the inverter circuit which combined the conventional transistor and 
conventional control board by wirebonding junction so that clearly from this table 1 . 

[0036] On the other hand, the plane-of-composition product by the solder after the solder pastes 25-27 and 44-48 melting is 
larger than a bonding plane-of-composition product with the conventional wires 9-1 1, can make the impedance for the part and a 
joint small, and can reduce the loss as a semiconductor device. 

[0037] Drawing 2 is the semiconductor device of the same lot, and expresses comparison of the saturation voltage between 
collector emitters, and forward voltage as the semiconductor device by the conventional wirebonding junction, and the 
semiconductor device by the composition of this invention, respectively. The saturation voltage and forward voltage between this 
collector emitter have loss so large that the value is large. It turns out that the direction of the semiconductor device by the 
composition of this invention is small, and the saturation voltage and forward voltage between collector emitters are reducing loss 
so that clearly from this drawing 2 . Furthermore, the heat which semiconductor devices 31,33, and 34 emitted is transmitted also 
to the upper metal insulating substrate 40, and can radiate heat by the both while it is transmitted to the Shimokane group 
insulating substrate 2 1 . 

[0038] The following table 2 is the semiconductor device of the same lot, is with the semiconductor device by the conventional 
wirebonding junction, and the semiconductor device by the composition of this invention, and when it repeats adding the load 
current of 1 20 [%] of the rated current for 2 seconds, and making it stop for 1 8 seconds and it is performed, it shows the result 
which measured the temperature rise when adding the load current to the Shimokane group insulating substrate 2 1 which 
mounted semiconductor devices 32, 33, and 34. 
[0039] 





a sc. ± » 




8. 1 




4. 1 



[0040] Since heat is transmitted also to the upper metal insulating substrate 40 like the above-mentioned with the semiconductor 
device by the composition of this invention to there having been a temperature rise of about 8 [**], with the semiconductor device 
by the conventional wirebonding junction, it turns out that there is only a temperature rise of about 4 [**] and it excels in 
thermolysis nature, so that clearly from this table 2. 

[004 1 ] And when thermolysis can be done good in this way, a thermal fatigue can be made small and it may be made not to 
produce ablation for a joint etc. 

[0042] The following table 3 is with the semiconductor device by the conventional wirebonding junction, and the semiconductor 
device by the composition of this invention, and shows the number of cycles until it breaks down when repeating adding the load 
current of 120 [%] of the rated current for 2 seconds, and making it stop for 18 seconds, and performing it like ****. 
[0043] 









3 9 6 3 4 




7 6 5 4 8 



[0044] To having broken down by about 4000 times, with the semiconductor device by the composition of this invention, it has to 
about 8000 times and it was checked with the semiconductor device by the conventional wirebonding junction that it is reliable so 
that clearly from this table 3. 
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[0045] According to the above-mentioWrmanufacture method, in addition, the electrode^P), 33b, and 34b of each inferior 
surface of tongue of semiconductor devices 31,33, and 34, At the same time it joins the electrodes 24a-24c of the upper surface 
of the Shimokane group insulating substrate 21 The electrodes 31a, 33a, and 34a (solder bumps 32, 35, and 36) of each upper 
surface of semiconductor devices 3 1 , 33, and 34, Since the electrodes 43a-43d of the inferior surface of tongue of the upper metal 
insulating substrate 40 are joinable, it ******, a separate process can be hidden in them, and productivity can be raised. 
[0046] To the above, drawing 3 or drawing 1 3 shows the 2nd or 12th example of this invention, gives the same sign to the same 
portion as the 1st example, respectively, omits explanation, and describes only a different portion. 
[0047] In the 2nd example shown in [2nd example] drawing 3 Replace with the above-mentioned heating furnace and the 
defervescence board 62 which installed the heater 61 inside, and the defervescence board 64 which installed the heater 63 inside 
are used. At the time of the solder pastes 25-30 and heating melting of 44-49, the defervescence board 62 is contacted at the metal 
base 22 of the Shimokane group insulating substrate 21, and the upper hot platen 64 is contacted at the metal base 41 of the upper 
metal insulating substrate 40. 

[0048] And it energizes at heaters 61 and 63 in the state. Then, the heat emitted from those heaters 61 and 63 conducts from the 
upper hot platen 64 to the solder pastes 44-49 through the upper metal insulating substrate 40, while conducting from the 
defervescence board 62 to the solder pastes 25-30 through the Shimo metal insulating substrate 21 . 

[0049] It is that to which melting of the solder pastes 25-30, and 44-49 is carried out by these heat conduction, in this way The 
electrodes 31b, 33b, and 34b of each inferior surface of tongue of semiconductor devices 31,33, and 34, the soffit of the flow 
spacer 37, and IC38, At the same time it joins the electrodes 24a-24c of the upper surface of the Shimokane group insulating 
substrate 21 The electrodes 31a, 33a, and 34a (solder bumps 32, 35, and 36) of each upper surface of semiconductor devices 3 1 , 
33, and 34, and the upper limit of the flow spacer 37, The electrodes 43a-43d of the inferior surface of tongue of the upper metal 
insulating substrate 40 are joined. In this case, what has the melting point higher than the solder bumps 32-36, or the same thing 
is used for the solder pastes 25-30, and 44-49. 

[0050] Since it is heating by heat conduction according to this method, to the solder pastes 25-30, and 44-49 It is what becomes 
possible [ being able to use what has the melting point higher than the solder bumps 32-36, or the same thing, for example, using 
solder with high conductivity like Sn-Ag system solder ]. by it The impedance of a joint with the upper metal insulating substrate 
40 of semiconductor devices 31,33, and 34 can be made still smaller, and the loss as a semiconductor device can be reduced 
further. 

[005 1] In the 3rd example shown in [3rd example] drawing 4 , it replaces with the upper metal insulating substrate 40, and the 
upper double-sided metal insulating substrate 71 is used. Besides, the double-sided metal insulating substrate 71 forms insulators 
73 and 74 in vertical both sides of the metal base 72, further, forms the circuit wiring 75 and 76 in the vertical both sides, and 
grows into them, the circuit wiring 75 has Electrodes 75a-75f, and the circuit wiring 76 has Electrodes 76a-76f 
[0052] The solder pastes 77-86, and 87-96 are made to adhere to such each electrodes 75a-75f of the upper double-sided metal 
insulating substrate 7 1 , and 76a-76f, respectively. Moreover, a chip 97 is carried in an inferior surface of tongue at the solder 
pastes 93 and 94 of the inferior surface of tongue of them, similarly the chip 98 is carried in the inferior surface of tongue at the 
solder pastes 95 and 96, on it, by carrying out heating melting of those solder pastes 93-96, it is made to join to Electrodes 
76d-76f, and chips 97 and 98 are mounted. 

[0053] furthermore - the solder pastes 77 and 78 of the upper surface which is a field of the outside in this case - a chip 99 - the 
upper surface - carrying « the solder pastes 79 and 80 - a chip 100 - the solder pastes 81 and 82 - similarly the chip 103 is 
carried [ IC101 / at the solder pastes 83 and 84 ] for the chip 102 in the upper surface the solder pastes 85 and 86, respectively In 
addition, the low thing of the melting point is used for the solder pastes 77-96 in [ bumps / solder / 32-36 / semiconductor devices 
31 and 33 and / on 34 ] this case. 

[0054] While making these solder pastes 77-96 adhere and mounting chips 97 and 98, the upper double-sided metal insulating 
substrate 7 1 which carried the chip 99, 1 00, 1 02, 1 03 and IC 1 0 1 is carried through the solder pastes 87-92 on the flow spacer 37 
with each solder bumps 32, 35, and 36 of the semiconductor devices 3 1 , 33, and 34 on the Shimokane group substrate 2 1 . 
[0055] Heating furnaces, such as a reflow furnace, are used, then, at the temperature of the range from the solder pastes 25-30 
and the melting point of 77-96 to the shell solder bumps' 32-36 melting point By heating the whole, melting of the solder pastes 
25-30, and 77-92 is carried out. in this way The electrodes 3 1 b, 33b, and 34b of each inferior surface of tongue of semiconductor 
devices 3 1 , 33, and 34, the soffit of the flow spacer 37, and IC38, At the same time it joins the electrodes 24a-24c of the upper 
surface of the Shimokane group insulating substrate 21 The electrodes 31a, 33a, and 34a (solder bumps 32, 35, and 36) of each 
upper surface of semiconductor devices 31,33, and 34, and the upper limit of the flow spacer 37, The electrodes 76a-76d of the 
inferior surface of tongue of the upper double-sided metal insulating substrate 7 1 are joined, and a chip 99, 100, 102,103 and 
IC101 are joined to Electrodes 75a-75f still more nearly simultaneous. 

[0056] According to this method, although further many electronic parts are mounted, it is [ of the same occupancy area as the 1st 
example ] small, and it can be realized from the thing of the 1st example to it. In addition, the upper double-sided metal insulating 
substrate 7 1 may change a glass epoxy resin substrate etc. into what uses synthetic resin as the base in this case. Although this 
thing is also inferior, as for thermolysis nature, it can acquire the same effect as the 1 st example about reduction of a 
miniaturization or loss. 

[0057] moreover, the upper double-sided metal insulating substrate 7 1 - the upper metal-ihsulating substrate 40 - replacing with 
- coming out - there is nothing, and you may replace with and use for the Shimokane group insulating substrate 21, the field of 
the upper metal insulating-substrate 40 bottom turns into an outside field in this case, and a chip 99,100,102,103 and other 
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electronic parts called IC101 are mou^^in the electrode of the field of the upper metal IWating-substrate 40 bottom 
Furthermore, you may replace with and use the upper double-sided metal insulating substrate 7 1 for the both sides of the upper 
metal insulating substrate 40 and the Shimokane group insulating substrate 21 . In addition, heat conduction from both the hot 
platens 62 and 64 of the 2nd example may be made to perform the solder pastes 25-30 and heating melting of 77-92 in this case. 
[0058] In the 4th example shown in [4th example] drawing 5 The hole 1 1 1 , 1 1 2 for positioning is formed in each corner of both 
the metal insulating substrates 21 and 40 of the bottom and a top. By fitting into the pin 1 14 of the fixture 1 13 for positioning 
similarly prepared in the corner in order of the hole 1 1 2 of the hole 1 1 1 of the Shimokane group insulating substrate 2 1 , a spacer 
1 1 5, and the upper metal insulating substrate 40 Both the metal insulating substrates 2 1 and 40 of the bottom and a top are 
positioned, and the solder pastes 25-30 and heating to which melting of 44-49 is carried out are performed in this state. 
[0059] this - the electrode 43 of the electrodes 31a, 33a, and 34a (solder bumps 32, 35, and 36) of each upper surface of 
semiconductor devices 31,33, and 34 and the upper limit of the flow spacer 37, and the inferior surface of tongue of the upper 
metal insulating substrate 40 - a-43d can be joined with a sufficient position precision, and the precision of an assembly can be 
raised 

[0060] Moreover, in this case, a spacer 1 1 5 is located between both the metal insulating substrate 21 of the bottom and a top, and 
40, and can perform adjustment of the size between both the metal insulating substrates 21 and 40 of the bottom and a top by 
changing the height of this spacer 115. Thereby, while being able to adjust the height of the whole semiconductor device to the 
thing according to use sizing, the solder bump of a size with the impedance required of the property of a semiconductor device 
and selection of a solder paste are attained, and much more improvement in reliability can be attained. 

[0061] In addition, you may be made to perform the solder pastes 25-30 and heating melting of 44-49 by any of heat conduction 
from both the hot platens 62 and 64 of heating furnaces, such as a reflow furnace, and the 2nd example also in this case. 
Moreover, both the metal insulating substrates 2 1 and 40 of the bottom and a top change at least one of these into a double-sided 
substrate, and may be made to carry it out. 

[0062] In the 5th example shown in [5th example] drawing 6 About formation of each solder bumps 32, 35, and 36 of 
semiconductor devices 31, 33, and 34 To each crevice 122 of the female mold fixture 121 produced with material by heating, 
such as comparatively few carbon of a dimensional change, and a ceramic Semiconductor devices 31,33, and 34 (it represents 
with a semiconductor device 3 1 and shown) are arranged, and the flux for soldering is applied to the electrodes 3 1 a, 33a, and 34a 
(this is also represented with electrode 3 1 a and shows) of the upper surface of these semiconductor devices 31,33, and 34. 
[0063] Then, the tooling holes 1 25 of the punch fixture 1 24 are fitted into the gage pin 1 23 of the female mold fixture 1 2 1 , and it 
is a wrap by the punch fixture 1 24 about the electrodes 3 1 a, 33a, and 34a of the upper surface of the above-mentioned 
semiconductor devices 3 1 , 33, and 34. Solder 1 27 is arranged using the ball mounter supplied in the state of a ball, respectively to 
the breakthrough 1 26 which the punch fixture 1 24 has. and on it By heating the whole by the heating furnace etc. and carrying out 
melting of the solder 1 27, solder 1 27 is joined to the electrodes 3 1 a, 33a, and 34a of the upper surface of semiconductor devices 
31,33, and 34, and the solder bumps 32, 35, and 36 (this is also represented with the solder bump 32 and shows) are formed. 
[0064] According to this method, it is what can form the solder bumps 32, 35, and 36 who have by the wetting breadth by melting 
of solder 127, and have the same area as the electrodes 31a, 33a, and 34a of semiconductor devices 3 1, 33, and 34. by it The 
impedance of the joint of the electrodes 3 1 a, 33a, and 34a of semiconductor devices 31,33, and 34 and the solder bumps 32,35, 
and 36 can be made still smaller, and the loss as a semiconductor device can be reduced. 

[0065] Moreover, by changing the breakthrough 1 26 of the punch fixture 1 24, and the size of the solder 1 27 arranged to this in 
this case, the solder bumps' 32, 35, and 36 size can be changed, formation of the solder bump of a size with the impedance 
required of the property of a semiconductor device by this is attained, and much more improvement in reliability can be attained. 
And it is also possible to form many solder bumps at once in this case, and productivity can improve. 

[0066] In the 6th example shown in [6th example] drawing 7 , a heat sink 133 is arranged, respectively to each crevice 132 of the 
female mold fixture 1 3 1 produced with the material same and same about formation of each solder bumps 32, 35, and 36 of 
semiconductor devices 31,33, and 34 as the female mold fixture 121 of the 5th example, and the solder 1 34 for heat sinks is 
arranged on it to it. And further, on it, semiconductor devices 31,33, and 34 (it represents with a semiconductor device 3 1 and 
shown) are arranged, and the flux for soldering is applied to the electrodes 3 1 a, 33a, and 34a (this is also represented with 
electrode 3 1 a and shows) of the upper surface of these semiconductor devices 31,33, and 34. 

[0067] Then, the tooling holes 1 37 of the punch fixture 1 36 are fitted into the gage pin 1 35 of the female mold fixture 131, and it 
is a wrap by the punch fixture 1 36 about the electrodes 3 1 a, 33a, and 34a of the upper surface of the above-mentioned 
semiconductor devices 31,33, and 34. To the breakthrough 1 38 which the punch fixture 1 36 has, solder 1 39 is used and the 
above-mentioned ball mounter is arranged, respectively, and on it While joining a heat sink 1 3 3 to the electrodes 3 1 b, 3 3b, and 
34b of the inferior surface of tongue of semiconductor devices 31,33, and 34, respectively by heating the whole by the heating 
furnace etc. and carrying out melting of the solder 134,139 The solder bumps 32, 35, and 36 (this is also represented with the 
solder bump 32 and shows) are formed. 

[0068] according to this method, junction of the heat sink [ as opposed to / the same effect as the 5th example is acquired, and 
also / semiconductor devices 31,33, and 34 ] 133 raises [ do / formation, simultaneously / of the solder bumps 32, 35, and 36 / it 
] productivity - things are made And heat can be more briskly radiated in semiconductor devices 3 1, 33, and 34 by the joined 
heat sink 133. 

[0069] In the 7th example shown in [7th example] drawing 8 , on electrode 24a of the Shimokane group insulating substrate 21, 
and 24b, the electrodes 31b, 33b, and 34b at the bottom are joined, and semiconductor devices 3 1, 33, and 34 are mounted with 



6 of 9 



2/19/03 9:25 Al 



solder 141,142,143. In this case, it rmj^^lace with solder 141-143, and an electrocond e glue may be used. Moreover, the 
electrical-conductive-gum connector 144 is mounted on electrode 24b and 24c, and the heat sink 145 is formed in the inferior 
surface of tongue of the Shimokane group insulating substrate 21 . 

[0070] And on the electrodes 3 1 a, 33a, and 34a of the upper surface of semiconductor devices 31,33, and 34, the conductor 
146,147,148 which consists of copper, silver, etc. has been arranged, respectively, the upper double-sided metal insulating 
substrate 7 1 further used for the upper part in the 3rd example was contacted by the electrodes 76a-76d at the bottom, and it 
arranges. Moreover, the upper double-sided metal insulating substrate 7 1 is contacting the electrodes 76d and 76e at the bottom 
on the upper surface of the electrical-conductive-gum connector 144. 

[007 1] In this state, it binds tight by the holddown members 149, such as a screw thread which let the up-and-down metal 
insulating substrates 7 1 and 2 1 pass among them on both sides of the case 39, and the pressure welding of the electrodes 76a-76d 
of the inferior surface of tongue of the upper double-sided metal insulating substrate 7 1 is carried out to the electrodes 3 la, 33 a, 
and 34a of the upper surface of semiconductor devices 31,33, and 34 through conductors 146-148 by this clamping force. 
Moreover, the upper surface of the electrical-conductive- gum connector 144 is made to carry out the pressure welding of the 
electrodes 76d and 76e of the inferior surface of tongue of the upper double-sided metal insulating substrate 7 1 . In addition, you 
may be made to perform these pressure weldings by replacing with combining the up-and-down metal insulating substrates 7 1 
and 21 by the holddown member 149, and joining together by the presser foot stitch tongue. 

[0072] Thus, the operation effect as the semiconductor device manufactured by the manufacture method of the semiconductor 
device of the 1 st example that it is the same what was constituted is acquired, and also Since the electrodes 3 1 a, 33a, and 34a of 
the upper surface of semiconductor devices 31,33, and 34 and electrodes [ of the inferior surface of tongue of the upper 
double-sided metal insulating substrate 7 1 / 76a-76d ] junction structure only carried out the pressure welding of them through 
conductors 146-148 especially, The process mounted by making it join by solder or the electroconductive glue is unnecessary, 
and productivity can be raised further. 

[0073] Moreover, since the metal texture-[ in the junction structure which carried out the pressure welding ] junction does not 
exist and a thermal fatigue can be made still smaller, it may be made not to produce breakage for a joint etc. further, and reliability 
can be improved further. In addition, the chip 99,100 and IC101 are mounted in the electrodes 75a-75e of the upper surface of the 
upper double-sided metal insulating substrate 7 1 in this case, and the effect that it is [ of the same occupancy area as the 1 st 
example ] small although many electronic parts are mounted from the thing of the 1 st example by this, and it can be realized to it 
can also be acquired. 

[0074] In the octavus example shown in [octavus example] drawing 9 While carrying out the pressure welding of the electrodes 
76a-76d of the inferior surface of tongue of the upper double-sided metal insulating substrate 71 to the electrodes 3 1 a, 33 a, and 
34a of the upper surface of semiconductor devices 31, 33, and 34 through conductors 146-148 The electrodes 31b, 33b, and 34b 
of the inferior surface of tongue of semiconductor devices 3 1, 33, and 34 are also replaced with making it join by solder 141-143 
or the electroconductive glue, and are joined to the electrodes 24a and 24b of the upper surface of the Shimokane group insulating 
substrate 21 with the pressure welding. 

[0075] Thus, in what was constituted, the process which is joined to the Shimokane group insulating substrate 21 by solder 
141-143 or the electroconductive glue, and mounts semiconductor devices 31, 33, and 34 in it becomes unnecessary, and 
moreover, since a pressure welding is possible together with the electrodes 3 la, 33 a, and 34a of the upper surface of 
semiconductor devices 31, 33, and 34, productivity can be raised. 

[0076] In the 9th example shown in [9th example] drawing 10 It replaces with both sides of the above-mentioned upper and 
lower sides at Electrodes 75a-75e and the upper metal insulating substrate 7 1 which has 76a-76e. Conductors 146-148 are 
minded for the electrodes 1 53a- 1 53d of the circuit wiring 1 53 using the upper metal insulating substrate 1 54 which forms an 
insulator 1 52 only in the inferior surface of tongue of the metal base 151, forms the circuit wiring 1 53 only in the inferior surface 
of tongue further, and changes. While carrying out a pressure welding to the electrodes 3 1 a, 33a, and 34a of the upper surface of 
semiconductor devices 31,33, and 34, the upper surface of the electrical-conductive-gum connector 1 44 is made to carry out the 
pressure welding of the electrodes 153d and 1 53e. 

[0077] In addition, to electrode 153e of the upper metal insulating substrate 154, while mounting lead 156a of the external input 
terminal 156 using solder 155, this external input terminal 156 is ****(ed) the insulator 23 of the Shimokane group insulating 
substrate 2 1 , and in between. Thus, in what was constituted, the same operation effect as the semiconductor device of the 7th 
example can be acquired in mounting many electronic parts from the thing of the 1 st example except the effect that it is small and 
it can be realized. 

[0078] In addition, although the electrodes 31b, 33b, and 34b of the inferior surface of tongue of semiconductor devices 31,33, 
and 34 are joined to the electrodes 24a and 24b of the upper surface of the Shimokane group insulating substrate 2 1 by solder 
141-143 or the electroconductive glue also in this case, it replaces with it and you may make it make it join with a pressure 
welding like an octavus example. 

[0079] Moreover, also in the 7th previous example or the 9th example, although the inner direction of the Shimokane group 
insulating substrate 2 1 , a case 39, and the upper metal insulating substrate 71 (1 54) is filled up with the silicon gel 53, 
respectively, it may replace with it and insulating gas may be enclosed. According to what enclosed this insulating gas, the 
process which stiffens the silicon gel 53 can become unnecessary, and productivity can be raised. Moreover, according to 
insulating gas, it cannot be generated, but generating of the void considered when filled up with the silicon gel 53 can also raise 
reliability. 
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[0080] Furthermore, in this case, in er direction of the Shimokane group insulating^pstrate 2 1 , a case 39, and the upper 
metal insulating substrate 71(1 54), it may replace with the silicon gel 53, for example, mould resins, such as an epoxy resin, may 
be filled up with and stiffened. According to what fills up with and stiffened mould resins, such as this epoxy resin, it can have 
with the shrinkage force in the case of hardening of the mould resin, the interval of the Shimokane group insulating substrate 2 1 
and the upper metal insulating substrate 71 (154) can be narrowed, the pressure welding to those semiconductor devices 3 1, 33, 
and 34 can be strengthened, and reliability can be raised. 

[0081] In the 10th example shown in [10th example] drawing 1 1 , similarly it replaces with being filled up with the silicon gel 53 
between the Shimokane group insulating substrate 2 1 and the upper metal insulating substrate 7 1 (1 54), and while having the 
crevices 161-163 which surround semiconductor devices 31, 33, and 34, the insulating plate 167 which had for example, 
produced the holes 164-166 which surround conductors 146-148 by insulating materials, such as silicone rubber, is arranged. 
[0082] Thus, in what was constituted, it is the insulating plate 167, and while being able to perform the insulating reservation 
between the Shimokane group insulating substrate 21 and the upper metal insulating substrate 7 1 (154), it comes to be also able 
to perform positioning of the conductors 1 46- 1 48 to the electrodes 3 1 a, 33a, and 34a of the upper surface of semiconductor 
devices 31, 33, and 34 on the insulating plate 167, and it can raise assembly precision. 

[0083] In the 1 1th example shown in [1 1th example] drawing 1 2 Similarly between the Shimokane group insulating substrate 21 
and the upper metal insulating substrate 71(1 54) The 1 st insulating sheet 1 74 which replaces with being filled up with the silicon 
gel 53, and has the crevices 17 1 - 1 73 which surround semiconductor devices 3 1 , 33, and 34, for example, was produced by 
insulating materials, such as silicone rubber The 2nd insulating sheet 178 which has the holes 175-177 which surround 
conductors 146-148 and which was similarly produced by insulating materials, such as silicone rubber, is arranged. 
[0084] Thus, what was constituted can acquire the same effect as the 10th example of the above. Moreover, since formation of the 
crevices 171-173 which surround semiconductor devices 31, 33, and 34 in this case, and the holes 175-177 which surround 
conductors 146-148 can be separately performed on the 1st insulating sheet 174 and the 2nd insulating sheet 178, processing can 
be easy and can raise productivity. 

[0085] In the 1 2th example shown in [ 1 2th example] drawing 13 , similarly, between the Shimokane group insulating substrate 
2 1 and the upper metal insulating substrate 7 1 (1 54), it replaced with being filled up with the silicon gel 53, semiconductor 
devices 31,33, and 34 were individually closed by the silicon gels 1 8 1 - 1 83, and space 1 84, 1 85 is opened between each of that 
closure portion. 

[0086] Thus, since the closure portion by the silicon gels 1 8 1 - 1 83 has estranged for every [ semiconductor devices 3 1 and 33 and 
] 34 in what was constituted, The time of the silicon gels 181-183 expanding by generation of heat of semiconductor devices 3 1 , 
33, and 34 etc., when these silicon gels 181-183 harden, The amount of displacement of the longitudinal direction which are the 
substrates 71 (154) and 21 of the upper and lower sides accompanying them can be stopped small, a relative position gap of the 
semiconductor devices 31, 33, and 34 to both the substrates 71 (154) and 21 can be suppressed, and assembly precision can be 
raised. 

[0087] In addition, sufficient interval to secure pressure-proofing is opened between a substrate 7 1 (1 54) and 2 1 . For this reason, 
although it is not necessary to prepare an insulating material especially between the closure portions by the silicon gels 1 8 1 - 1 83, 
when the more excellent insulation is required, it is good [ that between a substrate 7 1 (1 54) and 2 1 becomes extremely narrow 
etc. ] to enclose insulating gas between each of that closure portion. 

[0088] Moreover, semiconductor devices 3 1 and 33 and the closure in every 34 may be replaced with the silicon gels 181-183, 
and mould resins, such as an epoxy resin, may perform them. When it does in this way especially, it can have with a shrinkage 
force in case a mould resin hardens, the pressure welding to the semiconductor devices 31,33, and 34 of both the substrates 7 1 
(154) and 21 can be strengthened, and reliability can be raised. 

[0089] Furthermore, it replaces with the electrical-conductive-gum connector 144 in this case, the same conductor as conductors 
146-148 is used, and you may make it also close this conductor individually by silicone rubber or the mould resin. In addition, this 
invention is not limited only to the example which described above and was shown in the drawing, within limits which do not 
deviate from a summary, is changed suitably and can be carried out. 
[0090] 

[Effect of the Invention] this invention is a thing as explained above, and does the following effect so. According to the 
manufacture method of the semiconductor device of a claim 1, while being able to attain reduction-ization of occupancy area or 
height, reduction of loss can also be performed and improvement in thermolysis nature, the improvement in reliability, and 
improvement in productivity can be attained further. 

[0091] According to the manufacture method of the semiconductor device of a claim 2, it is possible to use solder with high 
conductivity for a solder paste, the impedance of the joint of a semiconductor device can be made still smaller, and loss can be 
reduced further. According to the manufacture method of the semiconductor device of a claim 3, although many electronic parts 
are mounted, it is what has a small occupancy area small, and it can be realized. 

[0092] While according to the manufacture method of the semiconductor device of a claim 4 being able to join the electrode of 
the upper surface of a semiconductor device, and the electrode of the inferior surface of tongue of an upper metal insulating 
substrate with a sufficient position precision and being able to improve assembly precision, the solder bump of a size with the 
impedance which can adjust the height of the whole semiconductor device to the thing according to use sizing, and is required of 
the property of a semiconductor device, and selection of a solder paste are attained, and much more improvement in reliability can 
be 
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[0093] According to the manufacture l^Piod of the semiconductor device of a claim 5, a er bump with the small impedance 
of a joint can be formed, loss of a semiconductor device can be reduced, it can combine, the solder bump of a size with the 
impedance required of the property of a semiconductor device can be formed, and much more improvement in reliability can be 
attained. According to the manufacture method of the semiconductor device of a claim 6, junction of a heat sink [ as opposed to / 
the same effect as the manufacture method of the semiconductor device of a claim 5 is acquired, and also / a semiconductor device 
] can be performed simultaneously with a solder bump's formation, can raise productivity, and can raise the thermolysis nature of 
a semiconductor device by the joined heat sink further. 

[0094] According to the semiconductor device of a claim 7, the same effect as the semiconductor device manufactured by the 
manufacture method of the semiconductor device of a claim 1 is acquired, and also especially productivity can be raised further, 
and the thermal fatigue for a joint of a semiconductor device and an upper double-sided metal insulating substrate can be made 
still smaller, and reliability can be raised further. In addition, although many electronic parts are mounted, it is what has a small 
occupancy area small, and it can be realized. According to the semiconductor device of a claim 8, since it can also perform joining 
a semiconductor device to the Shimokane group insulating substrate with the same pressure welding as the pressure welding of 
the electrode of the upper surface of the semiconductor device to an upper metal insulating substrate, it can raise productivity 
further. According to the semiconductor device of a claim 9, the same operation effect as the semiconductor device of a claim 7 
can be acquired except a miniaturization. According to the semiconductor device of a claim 10, the hardening process of 
insulating packing can become unnecessary and productivity can be raised. Moreover, there is also no generating of a void in the 
insulating packing, and reliability can be raised. 

[0095] According to the semiconductor device of a claim 1 1, it comes to be able to perform positioning of the conductor to the 
electrode of the upper surface of a semiconductor device on an insulating plate, and it can raise assembly precision. According to 
the semiconductor device of a claim 1 2, the same effect as the semiconductor device of a claim 1 1 is acquired, and also 
processing of an insulating sheet can be easy, and productivity can be raised further. 

[0096] According to the semiconductor device of a claim 1 3, it can have with the shrinkage force in the case of hardening of a 
mould resin, the pressure welding to the semiconductor device of the Shimokane group insulating substrate and an upper metal 
insulating substrate can be strengthened, and reliability can be raised. According to the semiconductor device of a claim 14, a 
relative position gap of the semiconductor device to the Shimokane group insulating substrate and an upper metal insulating 
substrate can be suppressed, and assembly precision can be raised. 



[Translation done.] 
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